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The present invention relates to a counterbalance for an access in a motor vehicle, and more 
particularly to a counterbalance for a tailgate of a motor vehicle. 



Doors, tailgates, hoods, and the like that have a substantial weight and which open and close 
by use of a hinge or similar arrangement are typically counterbalanced by use of a spring. In several 
common arrangements, the spring is used to counterbalance the forces associated with the opening 
and closing of doors, tailgates, hoods, and the like, and to further reduce the force needed to open 
and close the doors, tailgates, hoods, and the like. 

Tailgates and hoods are commonly mounted to vehicles by use of a hinge and pivot between 
an opened and closed position to grant access to a cargo area or engine compartment. In the past, 
chains, cables or articulated brackets have been used to limit the opening of the tailgate. However, 
devices do not provide any counterbalancing force to facilitate in the opening and closing of the 
tailgate. Gas springs or struts have been used in the past to assist in opening and/or closing tailgates 
and hoods. However, such gas springs or struts are problematic when used with tailgates that are 
subjected to loads when the tailgate is in an opened position. The gas springs or struts may not 
withstand such loadings, especially when the vehicle is being operated. In addition, gas springs and 
struts are affected by ambient temperatures. As such, when the temperature changes, the forces 
applied by the gas springs or struts also changes. The change in forces can result in difficulty in 
opening and/or closing the hood or tailgate, or can result in damage to the tailgate or hood when 
opening or closing the tailgate or hood. 

Elastic elements such as springs are also commonly used to provide counterbalancing forces 
during the opening and closing of the doors, hoods and tailgates. When such springs are used with 
doors and tailgates, the spring can be damaged when the door is opened too wide, and when large 
loads are exerted on the tailgate in an opened position. Extension springs are designed to provide 
a certain load and/or deflection, thus assigning a certain rate to the spring. As a result, the amount 
of travel of the spring is controlled by the rating of the spring. Extension springs are typically 
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comprised of round wire that is tightly coiled or pitched (open coils). These springs have a 
maximum extension point. Exceeding such a maximum extension point results in damage to the 
springs. As a result, the springs cannot provide a solid stop, nor can the springs handle or be 
exposed to large loads in their extended state. Another elastic element that is sometimes used is a 
rubber band or bungee cord. However, as with extension springs, rubber bands or bungee cords 
cannot provide a solid stop, nor can the rubber bands or bungee cords handle or be exposed to large 
loads in their extended state. 

Several arrangements have been developed to minimize the damage to springs resulting in 
over extension of the spring. One such arrangement is disclosed in United States Patent No. 
5,810,339. In this arrangement, two draw yokes are used to minimize over extension of the spring. 
However, the yoke assembly limits the travel of the assembly to no more than double the length of 
the assembly in a non-extended state. Other types of solid stop arrangements that include stiff, high- 
strength materials (e.g. metals) limit the travel of the counterbalance assembly by imposing a stop 
that is no more that double the length of the assembly in a non-extended state. If travel of the 
assembly is to be more than twice the length of the non-extended assembly, these existing solid stops 
cannot be used. 

In view of the state of the art of assemblies used in association with doors, hoods and 
tailgates of a vehicle, there is a need for an assembly that provides counterbalancing forces to 
facilitate in the opening and/or closing of doors, hoods and tailgates, and which provides a solid stop 
to prevent over extension of the elastic material in the assembly without necessarily limiting the 
extension of the assembly to only twice the length of the non-extended assembly. 

SUMMARY OF THE INVENTION 

The present invention pertains to a tailgate counterbalance assembly which overcomes the 
past deficiencies of such assemblies. Although the present invention will be described with 
particular reference to a tailgate counterbalance assembly, the invention has much broader 
applications and pertains to counterbalance assemblies wherein there is an advantage to have a solid 
stop to prevent over extension of the elastic element in the counterbalance assembly. 
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In accordance with the principal feature of the present invention, there is provided a tailgate 
counterbalance assembly that includes an elastic element, expansion limiter, and a protective 
housing. In one embodiment, the elastic element includes structures that have elastic characteristics. 
In one aspect of this embodiment, the elastic element, includes, but is not limited to, springs, elastic 
rubber, a bungee cord, and the like. In one specific design, the elastic element is a metal spring. In 
another aspect of this embodiment, the counterbalance assembly includes a single elastic element. 
In still another aspect of this embodiment, the counterbalance assembly includes multiple elastic 
elements. When multiple elastic elements are used, the elastic elements can be the same type or 
different types, and/or the elastic elements can be the same size and/or configuration or have 
different sizes and/or configurations. In another embodiment, the expansion limiter is a flexible, 
high strength material that is able to provide a solid stop to the further extension of the elastic 
element. In one aspect of this embodiment, the expansion limiter includes, but is not limited to, 
metal and/or material cords, metal and/or material webbing, metal and/or material chains, and the 
like. In another aspect of this embodiment, the counterbalance assembly includes a single expansion 
limiter. In still another aspect of this embodiment, the counterbalance assembly includes multiple 
expansion limiters. When multiple expansion limiters are used, the expansion limiters can be the 
same type or be of different types, and/or the expansion limiters can be the same size and/or 
configuration or have different sizes and/or configurations. In still another embodiment, the 
protective housing is an expandable housing that at least partially accommodates the extension of 
the elastic element. In one aspect of this embodiment, the protective housing at least partially houses 
the elastic element. In another aspect of this embodiment, the protective housing at least partially 
houses the expansion limiter. 

In accordance with another aspect of the present invention, the elastic element is an extension 
spring having a certain spring rate. The spring rate is equal to the load applied to the spring divided 
by the amount of deflection of the spring. The amount of control an operator has in opening and/or 
closing a door, tailgate and the like that is at least partially counterbalanced by the counterbalance 
assembly is at least partially determined by the rate of the spring. For instance, when the spring rate 



BG-13201 

is increased, the operator will have greater control over the lowering of a tailgate of a vehicle; 
however, if the spring rate is too high, the operator may not be able to cause the tailgate to lower. 
When the spring rate is decreased, the counter balancing effect provided by the spring may be 
severely reduced thereby increasing the difficulty in lowering and rasing the tailgate. Furthermore, 
too low of a spring rate can also result in the spring being damaged by large loads. As a result, 
proper selection of the spring rate for a particular application of the counterbalance assembly is 
important. 

In accordance with still another aspect of the present invention, one end of the expansion 
limiter runs along the one end of the elastic element or a connector attached to one end of the elastic 
element. In one embodiment, the expansion limiter includes a first and second end whereby the 
second end runs along the one end of the elastic element or a connector attached to one end of the 
elastic element, and the first end of the expansion limiter remains stationary to or runs along the 
other end of the elastic element or a connector attached to the other end of the elastic element. In 
another embodiment, at least one end of the expansion limiter is connected to at least one end of the 
elastic element or a connector attached to one end of the elastic element. In one aspect of this 
embodiment, the end of the expansion limiter is connected to the end of the elastic element or 
connector on the end of the elastic element by a mounting arrangement that includes, but is not 
limited to, a pin, a loop, a knot, a clip, a hook, or the like. In still another embodiment, the length 
of the expansion limiter is selected to control the maximum extension of the elastic member and/or 
the counterbalance assembly. In one aspect of this embodiment, the expansion limiter limits the 
expansion of the counterbalance assembly to no more than twice the length of the counterbalance 
assembly in a non-extended state. In another aspect of this embodiment, the expansion limiter 
allows the counterbalance assembly to expand beyond twice the length of the counterbalance 
assembly in a non-extended state. In still yet another embodiment, the length of the expansion 
limiter can be any number of structures such as, but not limited to, a band, belt, cable, chain, cord, 
strap, and/or web. 

In accordance with yet another aspect of the present invention, at least a portion of the 
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expansion limiter is gathered in the body of the elastic element. In one embodiment, the elastic 
element includes a spring wherein the coils of the spring extend along the longitudinal length of the 
spring and form a cavity for at least a portion of the expansion limiter to gather therein. In one 
aspect of this embodiment, a majority of the expansion limiter is gathered in the body of the spring 
5 during the expansion and contraction of the spring. The length of the legs of the spring can be 
adjusted to dictate the amount of expansion limiter that is gathered in the body of the spring. 

In accordance with yet another aspect of the present invention, the protective housing 
U includes a plurality of components wherein at least one component telescopically receives a portion 
■2: of another component. In one embodiment, a majority of the expansion limiter is housed in at least 

|£JL0 one of said components when said counterbalance assembly is in an expanded and non-expanded 
M» state. In another embodiment, a majority of the elastic element limiter is housed in at least one of 

|S said components when said counterbalance assembly is in an expanded and non-expanded state. In 

% yet another embodiment, the protective housing includes three or more components. In still another 

H !! embodiment, at least one component of the protective housing is a substantially tubular component. 

IqIS In one aspect of this embodiment, all the components of the protective housing are substantially 
St tubular components. In still yet another embodiment, at least one end of one of said components 

includes a connector opening to at least partially secure one end of said elastic element and/or 
expansion limiter. 

It is the principal object of the present invention to provide a counterbalance assembly that 
20 includes a solid stop. 

It is another and/or alternative object of the present invention to provide a counterbalance 
assembly that prevents over expansion and/or damage to an elastic element in the counterbalance 
assembly. 

It is still another and/or alternative object of the present invention to provide a counterbalance 
25 assembly that allows the counterbalance to extend more or less than twice the length of the non- 
extended counterbalance assembly while still providing a solid stop. 

It is yet another and/or alternative object of the present invention to provide a counterbalance 
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assembly that includes a flexible extension limiter. 

It is still yet another and/or alternative object of the present invention to provide a 
counterbalance assembly that includes a flexible extension limiter that can support loads that are 
greater than loads that could be supported by the elastic element without damaging the elastic 
element. 

It is a further and/or alternative object of the present invention to provide a counterbalance 
assembly that includes a protective housing that at least partially protects the elastic element and/or 
extension limiter. 

It is still a further and/or alternative object of the present invention to provide a 
counterbalance assembly that includes a protective housing that extends more than twice the length 
of the non-extended counterbalance assembly. 

It is yet a further and/or alternative object of the present invention to provide a 
counterbalance assembly that can be used to counterbalance the weight of a tailgate of a vehicle. 

These and other objects of the invention will become apparent to those skilled in the art upon 
reading and understanding the following detailed description of preferred embodiments taken 
together with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may take physical form in certain parts and arrangement of parts, preferred 
embodiments of which will be described in detail and illustrated in the accompanying drawings 
which form a part hereof and wherein: 

Advantageous embodiments of the invention are evident from the following description. 

The invention is explained in the following with reference to the drawing figures, in which: 

FIGURE 1 illustrates a tail part of a motor vehicle having a tailgate which is pivotable about 
a horizontal axis and including the counterbalance assembly of the present invention; 

FIGURE 2 is an enlarged cross-sectional view of a counterbalance assembly of the present 
invention along line 2-2 of FIGURE 1 showing the counterbalance assembly in an extended position; 

FIGURE 3 is a cross-sectional view of a counterbalance assembly of FIGURE 2 showing the 
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counterbalance assembly in a non-extended position; 

FIGURE 4 is a cross-sectional view of a counterbalance assembly along line 4-4 of FIGURE 

2; 

FIGURE 5 is an enlarged cross-sectional view of one end of the counterbalance assembly; 

FIGURE 6 is an exploded view of the counterbalance assembly of FIGURE 1; 

FIGURE 7 is a cross-sectional view of another embodiment of the counterbalance assembly 
of the present invention along the longitudinal axis of the counterbalance assembly while the 
counterbalance assembly is in a non-extended position; 

FIGURE 8 is a cross-sectional view of another embodiment of the counterbalance assembly 
of the present invention along the longitudinal axis of the counterbalance assembly while the 
counterbalance assembly is in an extended position; 

FIGURE 9 illustrates another embodiment of the counterbalance assembly connected to the 
tailgate of a vehicle; 

FIGURE 10 is an enlarged cross-sectional view of the counterbalance assembly along lines 
10-10ofFIGURE9;and 

FIGURE 1 1 is a cross-sectional view of the counterbalance assembly along lines 1 1-1 1 of 
FIGURE 10. 

DETAILED DESCRIPTION OF EMBODIMENTS 

Referring to the drawings, wherein the showings are for the purpose of illustrating the 
preferred embodiment of the invention only and not for the purpose of limiting same, FIGURE 1, 
illustrates the tailgate 22 of truck 20. The tailgate pivots about the end of the cargo area of the truck 
between an opened and closed position. The tailgate is illustrated as being in the opened position 
in FIGURE 1 to provide access to the cargo area 24 of the truck. The tailgate is connected to the 
truck in a convention manner, thus no further details will be provided concerning the pivotable 
connection of the tailgate about a respective horizontal axis to the truck. As can be appreciated, the 
tailgate can be connected to other types of vehicles such as station wagons, SUV's, mini- and full- 
sized vans, and the like. 
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Connected to each side of the tailgate is a counterbalance assembly 30. One end of the 
counterbalance assembly is connected to a portion of the tailgate and the other end of the 
counterbalance assembly is connected to the side walls of the cargo area. The ends of the 
counterbalance assembly can be connected to the tailgate and side wall of the cargo area in a variety 
of ways. The connection is generally a pivotal connection to allow the ends of the counterbalance 
assembly to rotate or otherwise move relative to the side wall and/or tailgate as the tailgate is opened 
and closed. A wide variety of connections can be used. One particular connection that can be used 
involves the use of a pin connection. As can be appreciated, the counterbalance assembly can be 
connected to other parts of a vehicle such as, but not limited to the doors, the hood, rear upper 
hatches, and the like. The operation and advantage of using the counterbalance assembly on these 
other parts of the vehicle are similar to the operation and advantage of the counterbalance assembly 
when used with a tailgate. 

Referring now to FIGURES 2-6, counterbalance assembly 30 includes a protective housing 
40 formed by two tubes 50, 60. The protective housing is designed to at least partially protect the 
components of the counterbalance assembly located inside the protective housing from damage, dirt 
and other debris, and/or from the ambient elements. The protective housing is also designed to pack 
the components of the counterbalance assembly located inside the protective housing in a limited 
area. The protective housing is not designed to provide the principal or primary structural support 
to the counterbalance assembly for given load conditions; however, the protective housing can be 
designed to provide some structural support if such support is desired. The materials of the 
protective housing are not limiting and can include, but are not limited to, plastic, rubber, metal, 
fiberglass, ceramic, polymer resins, fiber reinforced materials, etc. 

Tube 50 has a larger diameter than tube 60 to enable tube 50 to telescopically receive a 
portion of tube 60. The outer surface 52 of tube 50 is substantially smooth; however, this is not 
required. The inner chamber 54 of tube 50 has a substantially uniform circular cross-section shape; 
however, other uniform or non-uniform cross-section shapes can be used. The inner surface of inner 
chamber 54 is substantially smooth; however, this is not required. The end 56 of tube 50 includes 
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an opening 58. The opening is designed to allow a mounting pin 120 to be inserted therethrough as 
will be described in detail below. Tube 60 has a similar configuration as tube 50. Tube 60 includes 
an outer surface 62 that includes a plurality of ribs 64. As best shown in FIGURE 6, the ribs extend 
at least partially along the longitudinal axis of tube 60, As best shown in FIGURE 4, the ribs are 
designed to create a gap 80 between the outer surface of tube 60 and the inner surface of the inner 
chamber of tube 50 so as to facilitate in the substantially free movement of tube 60 at least partially 
into the inner chamber of tube 50. As shown in FIGURE 6, tube 60 includes four symmetrically 
spaced ribs. As can be appreciated, a greater or lesser number of ribs can be used. Furthermore, two 
or more ribs can be non-symmetrically oriented on the outer surface 62 of tube 60. Tube 60 also 
includes an inner chamber 66 and an end 68 which includes an opening 70. Inner chamber 66, like 
inner chamber 54, has a substantially smooth inner surface; however, this is not required. 
Furthermore, inner chamber 66 has a substantially uniform circular cross-section shape; however, 
other uniform or non-uniform cross-section shapes can be used. Opening 70 is designed to allow 
a mounting pin 130 to be inserted therethrough as will be described in detail below. 

Positioned in the inner chambers of tubes 50, 60 is an elastic element in the form of spring 
90. Spring 90 includes a plurality of coils 92 and two legs 94, 96. Formed at the end of each of the 
legs is a loop 96, 98. The coils of the spring form a substantially cylindrical chamber 102 along the 
longitudinal length of the coils. Spring 90 has a particular spring rate based upon the load range the 
counterbalance is to be exposed. The number of coils in the spring and the length of the legs of the 
spring are selected depending on the amount of extension desired for the counterbalance assembly 
and the desired length of the counterbalance assembly. Although not shown, the spring design can 
take on other configurations such as, but not limited to, inserting one or more legs between two or 
more coils of the spring. The spring can be made of a number of materials depending on several 
factors such as, but not limited to, the loads to be exerted on the spring, the environment the spring 
is to be used in, the size and/or weight of the spring to be used, etc. Typically, the spring is made 
of metal. 

Also positioned in the inner chambers of tubes 50, 60 is a flexible extension limiter in the 
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form of a material strap 110. The strap is shown as being a loop of material that has been connected 
at its two ends 112, 114. The strap is designed to handle the load applied by the tailgate to the 
counterbalance assembly when the counterbalance assembly is in the fully extended position. 
Furthermore, the strap is designed to provide a stop once the counterbalance has fully extended as 
shown in FIGURE 2. The strap can be made of a number of materials. Typically, the strap is made 
of a nylon or nylon/kevlar blend. As can be appreciated, the flexible extension member can have 
other configurations. For instance, the flexible extension member could be a single cord or strap 
having a loop or other connector positioned at each end of the cord or strap. Alternatively, the 
flexible extension member could be a single cord or strap that has its ends connected to one or more 
other components of the counterbalance assembly. 

Referring to FIGURE 6, mounting pins 120, 130 are shown to include a head 122, 132, a 
body 124, 134 and a threaded end 126, 136. The head of the mounting pins is shown to include a 
slot 128, 138 that allows a tool to insert and/or turn the mounting pin. The mounting pins are 
designed to secure the ends of the spring and the strap to the ends of tubes 50, 60. Referring now 
to FIGURE 5, mounting pin 120 is inserted through opening 58 of tube 50. Head 122 is sized and/or 
shaped so as to prevent the head from passing through opening 58. The body of the mounting pin 
is typically sized so as to be the same size and shape of the opening or slightly less than the size and 
shape of the opening to allow the body to pass through the opening, yet restrict the amount of 
movement in the opening. As can be appreciated, the size and shape of the body of the mounting 
pin can substantially deviate from the size and shape of the opening so long as at least a portion of 
the body can pass through the opening. The body of the mounting pin is shown as passing through 
loop 98 of spring 90 and through the looped end 1 12 of strap 1 10 so as to secure one end of the 
spring and strap to the end of tube 50. The body of the mounting pin is illustrated as being smooth 
in this region so as not to cause undue ware on the loop of the spring and the end of the strap. As 
can be appreciated, the body of the mounting pin can have rough surfaces to better engage the end 
of the spring and/or strap if such added engagement is desired. The threaded end of the mounting 
pin is designed to be threaded into a connector located on the side wall of the cargo area. Similarly, 
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mounting pin 130 is inserted through opening 70 of tube 60. Head 132 is sized and/or shaped so as 
to prevent the head from passing through opening 70. The body of the mounting pin is shown as 
passing through loop 100 of spring 90 and through the looped end 1 14 of strap 1 10 so as to secure 
one end of the spring and strap to the end of tube 60. The threaded end of the mounting pin is 
designed to be threaded into a connector located on the side of the tailgate. 

The operation of the counterbalance shown in FIGURES 1-6 will now be described. When 
a load is applied to the tailgate to cause the tailgate to move to the opened position, the load is at 
least partially directed to the spring in the counterbalance assembly. The spring rate of the spring 
controls the rate at which the tailgate travels about the horizontal axis. The spring rate is selected 
to allow the operator to lower the tailgate with ease until the tailgate reaches its lowest point (i.e. 
fully opened position). This point may be a fully horizontal position, slightly tilted upwards or 
downwards from the fully horizontal position, etc. When the tailgate is at its lowest position, the 
load is at least partially transferred from the spring to the flexible strap since the strap is now in a 
fully extended position. Any further load applied downwardly on the tailgate is fully carried by the 
strap. The especially non-extendable strap substantially prevents further extension of the 
counterbalance assembly or the spring. The load applied to the tailgate at its lowest position can be 
substantially greater than the load applied by the tailgate itself due to the weight of the tailgate. For 
instance, the tailgate may be used as a sitting area, an extension of the cargo area for hauling 
materials and the like. During such use of the tailgate, added loads are applied to the tailgate. The 
strap is designed to support these additional loads while substantially preventing further extension 
of the counterbalance assembly or the spring. When the tailgate is lifted to its closed position, the 
spring once again carries at least a portion of the load due to the weight of the tailgate. The strap 
merely retracts or bundles up in the interior of the counterbalance assembly. The spring rate of the 
spring assists the operator in moving the tailgate to the closed position. When the tailgate is moved 
to the closed position, the counterbalance is moved to its non-extended position or close to its non- 
extended position. In this position, there may be little or no loading being applied to the spring. 
This procedure of opening and closing the tailgate with the assistance of the one or more 
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counterbalance assemblies can be repeated many times with any substantial change in the appearance 
of the counterbalance assembly or any substantial change in the performance of the counterbalance 
assembly. 

Referring now to FIGURES 7 and 8, a modification of the design of the counterbalance of 
FIGURES 1-6 is shown. The counterbalance of FIGURES 1-6 pertain to a counterbalance design 
that can extend no more than twice the length of the counterbalance in the non-extended state. When 
the counterbalance needs to extend more than twice the length of the counterbalance in the non- 
extended state, the protective housing must be modified, and the length of the strap must be adjusted. 
As shown in FIGURE 7, the protective housing 140 includes three tubes 150, 160, 170. As can be 
appreciated, additional tubes can be used. Although not shown, a single stretchable and/or 
corrugated plastic or rubber sleeve could be used in combination with one or more tubes or be used 
as an alternative to the multiple tubes. Tubes 150 and 170 have similar configurations and functions 
as tubes 50 and 60, respectively. In addition, mounting pins 120, 130 connect spring 90 and strap 
1 10 to the ends of tubes 150 and 170 in a manner similar to the attachment onto tubes 50 and 60. 
The opened ends of tubes 150 and 170 include retainers 152, 172 to prevent tube 160 from 
disengaging from tubes 150 and 170. In addition, tube 160 includes retainers 162, 164 at both ends 
to also facilitate in preventing tube 160 from disengaging from tubes 150 and 170. As shown in 
FIGURE 8, the three tube designs enable the counterbalance to extend more than twice its non- 
extended length. 

Referring now to FIGURES 9-11, another alternative embodiment of the counterbalance is 
illustrated. In this embodiment, a coiled spring 260 is used instead of a pitched spring, and a single 
cord 280 is used instead of a strap. As shown in FIGURE 9, coiled spring 260 and spring housing 
240 along with a portion of the protective housing 1 80 of the counterbalance assembly 30 is mounted 
to the side wall 26 of the cargo area 24 of truck 20. One end 282 of cord 280 is connected to the side 
of tailgate 22. Tailgate 22 is pivotably mounted to the base of cargo area 24 by a pivot pin 28. As 
can be appreciated, the manner in which the counterbalance assembly is mounted to the side wall 
of the cargo area and the tailgate can be reversed. 
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Protective housing 180 is shown to include four tubes 190, 200, 210, 220. The design and 
function of tubes 200 and 210 is similar to tube 160 illustrated in FIGURES 7 and 8. As can be 
appreciated, one or more of the tubes can be substituted by a single stretchable and/or corrugated 
plastic or rubber sleeve. Tubes 190, 200, 210, and 220 include retainers 192, 202, 204, 212, 214, 
222 that are used to prevent the tubes from disengaging from one another. Tubes 190 and 200 are 
shaped and sized so that tube 190 can at least partially telescopically receive tube 200. Tubes 200 
and 210 are shaped and sized so that tube 200 can at least partially telescopically receive tube 210. 
Tubes 210 and 220 are shaped and sized so that tube 210 can at least partially telescopically receive 
tube 220. The mounting end of tube 220 includes an opening 224 that is designed to receive a 
mounting bolt 226. The mounting bolt secures the end of tube 220 and end 282 of cord 280 to the 
side of tailgate 22. FIGURE 9 illustrates the counterbalance assembly in the folly extended position 
while the tailgate is in its opened position. A dashed line representation of the counterbalance 
assembly is also shown in FIGURE 9 to represent the counterbalance assembly in the non-extended 
position when the tailgate is in the closed position. 

Referring now to FIGURES 10 and 1 1, the spring housing 240 and the coil spring is shown. 
The spring housing includes a spring chamber 250 and a cord chamber 270. The spring housing also 
includes at least one mount opening 242 to allow the spring housing to be mounted by mount bolts 
246 to the side wall 26 of the cargo area. As shown in FIGURE 1 1, a portion of the end of tube 190 
encompasses the spring housing. As can be appreciated, the end of tube 190 can be designed to folly 
encompass the spring housing or not encompass any portion of the spring housing. 

The spring chamber 250 is designed to house the coil spring 260. Spring chamber 250 
includes a slot 252 to engage the outer end 262 of the coil spring. Spring chamber 250 also includes 
a center mount 254 to receive a center flange 256. The center flange is mounted to the inner end 264 
of the coil spring. The coil spring has a spring rate selected for the type of load to be exerted on the 
counterbalance assembly. 
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Cord chamber 270 is designed to house cord 280. The cord chamber includes a circular side 
opening 272 which receives a spool end 275 of spool 274. Spool 274 also includes a spool body 276 
and a spool head 278. The spool body 276 has a size and shape to allow cord 280 to be fully coiled 
on the body when the counterbalance assembly in the non-extended position. The spool head has 
a diameter that is the same as or slightly less than the diameter of the cord chamber. The spool head 
functions as a divider between the cord chamber and the spring chamber. The spool end 275 in 
conjunction with the spool head 278 maintain the spool in proper alignment in the cord chamber 
while the spool rotates in the cord chamber. Cord chamber 270 also includes a cord opening 279 
to allow cord 280 to pass from the cord chamber and through the tubes of the protective housing. 
The body of spool 274 includes a connector to connect one end of the cord to the spool. The other 
end of the cord 282 is connected to a loop bracket 284 which in turn is connected by mount bolt 226, 
as shown in FIGURE 9. As can be appreciated, the end of the cord can be connected to mount bolt 
226 in a variety of other ways. 

In operation, the coil spring facilitates in the opening and closing of the tailgate in a manner 
similar to spring 90 of FIGURES 1-8. Cord 280 has a length that defines the fully extended length 
of the counterbalance assembly. The spring rate of the coil controls the rate at which the tailgate 
travels about the horizontal axis. The spring rate is selected to allow the operator to lower the 
tailgate with ease until the tailgate reaches its lowest point (i.e. fully opened position). When the 
tailgate is at its lowest position, the load is at least partially transferred from the spring to the flexible 
strap since the strap is now in a fully extended position. Any further load applied downwardly on 
the tailgate is fully carried by the strap. The non-extendable strap substantially prevents further 
extension of the counterbalance assembly. The load applied to the tailgate at its lowest position can 
be substantially greater than the load applied by the tailgate itself due to the weight of the tailgate. 
The cord is designed to support the tailgate and any additional loads applied to the tailgate while 
substantially preventing further extension of the counterbalance assembly. When the tailgate is lifted 
to its closed position, the coil spring once again carries at least a portion of the load due to the weight 
of the tailgate. The strap merely retracts or bundles up in the interior of the counterbalance 
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assembly. The spring rate of the coil spring assists the operator in moving the tailgate to the closed 
position. When the tailgate is moved to the closed position, the counterbalance is moved to its non- 
extended position or close to its non-extended position. In this position, there may be little or no 
loading being applied to the coil spring. This procedure of opening and closing the tailgate with the 
assistance of the one or more counterbalance assemblies can be repeated many times with any 
substantial change in the appearance of the counterbalance assembly or any substantial change in 
the performance of the counterbalance assembly. 

The invention has been described with reference to the preferred embodiments. These and 
other modifications of the preferred embodiments as well as other embodiments of the invention will 
be obvious from the disclosure herein, whereby the foregoing descriptive matter is to be interpreted 
merely as illustrative of the invention and not as a limitation. It is intended to include all such 
modifications and alterations insofar as they come within the scope of the appended claims. 
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